Potentiation of the antiangiogenic ability of linomide by androgen ablation involves down-regulation of vascular endothelial growth factor in human androgen-responsive prostatic cancers.
Linomide is a p.o. active antiangiogenic agent that has been demonstrated to be effective in suppressing the in vivo growth of rat and human prostatic cancer xenografts. The present studies were conducted to determine whether the angiogenic molecules, vascular endothelial growth factor/vascular permeability factor (VEGF/VPF) and basic fibroblast growth factor (bFGF) are expressed in vitro by DU-145, PC-3, TSU-PR1, and LnCaP human prostate cancer cell lines and whether Linomide inhibits the secretion of these angiogenic molecules. Additionally, two different androgen-responsive human prostatic cancer xenograft models (i.e., PC-82 and A-2) were used to determine whether androgen ablation-induced reduction in tumor growth is associated with a reduction in tumor VEGF and/or bFGF levels. These studies demonstrated that both VEGF and bFGF proteins are expressed to different degrees in the human prostatic cancer cell lines. The secretion of VEGF but not bFGF is up-regulated by hypoxia. Linomide is unable to inhibit either basal or hypoxia-induced secretion of VEGF. Linomide also has no effect on secreted bFGF levels. Castration inhibited tumor VEGF but had no effect on bFGF levels in both the androgen-responsive PC-82 and A-2 human prostatic cancers when grown in severe combined immunodeficient mice. When given in combination, castration potentiated the inhibition of tumor growth induced by Linomide alone. This potentiation is not due to a further inhibition in tumor VEGF levels induced by castration. Although both castration and Linomide inhibit angiogenesis, the former accomplishes it by inhibiting VEGF secretion, whereas the latter has multiple effects at several steps in the angiogenic process other than VEGF secretion. Based on their different but complementary mechanisms of action, simultaneous combination of androgen ablation with Linomide enhances the anti-prostatic cancer efficacy compared to either monotherapies alone and warrants testing in humans.